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[bookmark: _Toc383979938]ABSTRACT
ROBOHOME2.0 develops, integrates and field tests an innovative robot based system to assist and monitor the elder at home actively promoting healthy lifestyle. The system consists of three hierarchical levels: 1) Core of the system is an intelligent virtual caregiver embodied into a service robot that guides the elder in personalized activities to improve lifestyle adherence through state-of-the art Artificial Intelligence. It also helps the elder in critical everyday tasks and in therapy adherence. 2) The virtual caregiver collaborates with a service layer including a distributed pervasive monitoring system that is transparent to the elder that provides quantitative information on early physical / cognitive decline and social attitude. It is also interfaced with an activity center that guides the elder in activities, tailored to elder idiosyncrasies and needs and implemented through gamification to stimulate the maximum adherence and motivation. 3) The highest level is constituted of a users community that receives from the virtual caregiver relevant information for their specific role.
The main idea is to assemble off-the-shelf components in a robust and reliable way to get a low-cost system that can be deployed massively at home. A fully modular approach will be followed so that the entire platform can be tailored on single user needs. Most wide-spread software and hardware standards will be chosen, to assure maximum interoperability and make the system adaptable to the utmost novel sensors and components. Configurability, personalization and automatic adaptation to elder needs and behavior applies also to interfacing modalities, with the aim of maximizing elder compliance, even when computer illiterate. A pilot evaluates effectiveness and suitability of Robohome2.0 and studies the most appropriate model to seamlessly connect home assistance to supervision by the public health network system and an adequate business model. 
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[bookmark: _Toc383979959]1.4 Ambition
[bookmark: _Toc383979960]1.4.1 Beyond the state of the art
Elders with physical and cognitive problems are recovered in permanent residency too early or too little is done to let them staying at home longer. 
Robohome2.0 aims to change this exploring gamification with robots in AAL setting to provide a complete system that integrates monitoring, evaluation, assistance and activities inside a low-cost distributed pervasive system that does not require the elder to wear any particular device or change his/her habitudes. 
Such tight interaction allows to monitor the psycho-physical status through the data collected during gaming or during every day activities, to continuously tune the activities, in terms of exercise mix and challenge level and other gamification mechanisms according to monitoring and to elder profile, updating continuously the elder profile according to outcome of exercise and monitoring. Such wealth of data will allow also deriving assessment of clinical quality. State-of-the art Artificial Intelligence will be used to organize and control effectively all these interrelated components (WP3). 

[bookmark: _Toc383979961]Monitoring
Psycho-physical monitoring of elder status will be performed by a novel approach that combines a robot to measure the elder movement in combination with a set of sensorized common use objects to measure objects interaction in gestures of typical everyday activities (WP5). Gestures have also an important role on their own as they are the expression of the motor and cognitive ability of the patient, as their pattern of variability can change selectively with pathologies, mainly Parkinson desease[footnoteRef:1]. We will define a Gesture Degradation Index that analyzes the variability of the relevant motion and force parameters that characterize the gesture on which variability is reduced[footnoteRef:2]. An increase in the variability of these parameters can be related with degradation in motor control. We will fully explore such “motion signature” on different gestures like reaching (for a cup) or grasping with different hand shapes in real settings of everyday life. Statistical parametric models, like Gaussian Process Latent Variable Models[footnoteRef:3],[footnoteRef:4] and the measurement of specific features, like for instance force pattern in the stance phase of gait or in early lifting objects, will also be evaluated. The collection of data outside the laboratory is allowed by the monitoring technology developed in Robohome2.0 is particularly important as it would allow setting the ground for novel early detection of neurological decline. Aim of the project is analyzing the significance and sensitivity of several Degradation Indexes and that will be defined in cooperation with clinicians. A similar approach will be developed to evaluate balance. A Dynamic Gait Index will estimate the stability of the person based on the motion and pressure data acquired through for instance a walking stick. In this case, Robohome2.0 will be able to acquire information on balance and gait stability also out-door. [1:  I. Carpinella, P. Crenna, E. Calabrese, M. Rabuffetti, P. Mazzoleni, R. Nemni, and M. Ferrarin Locomotor Function in the Early Stage of Parkinson’s Disease, IEEE Trans. Neural Syst. Rehab. Engin., Vol. 15, No. 4, 2007, 543-551. R. Baltadjieva, N. Giladi, L. Gruendlinger, C. Peretz, and J. M. Hausdorff, “Marked alterations in the gait timing and rhythmicity of patients with de novo parkinson’s disease,” Eur. J. Neurosci., vol. 24, no. 6, pp. 1815–1820, Sep. 2006. Ansuini Caterina; Begliomini Chiara; Ferrari Tania; Castiello Umberto Testing the effects of endgoal during reach-to-grasp movements in Parkinson's disease. Brain and cognition 2010;74(2):169-77.]  [2:  E.Todorov, M-Jordan, Optimal feedback Control as a Theory of Motor Coordination, Nature Neuroscience, 2002; E.Todorov, Optimality principles in sensorimotor Control, Nature Neuroscience, 2004.]  [3:  Rasmussen, C.E.; Williams, C.K.I (2006). Gaussian Processes for Machine Learning. MIT Press.]  [4:  N.D. Lawerence and A.J. Moore. Hierarchical Gaussian process latent variable models. In Z. Gharamani, Ed. Proc. Int. Conf. Machine Learning, vol. 24::481-488, 2007; Titsias and Lawrence, Proc. 13th Int. Conf. on Artiﬁcial Intelligence and Statistics (AISTATS) 2010.] 


Scenario: Upon routinary physical monitoring, the virtual caregiver asks Giraff to monitor Helen while brushing her hair. Giraff detects that Mary leaves the kitchen after breakfast and enter the bathroom, Giraff approaches her and says to her “Hay Helen, have a nice day”. When it detects that the brush has been raised, it starts acquiring Helen’s 3D movements with its 3D camera. The Virtual Caregiver combines the motion data with the pressure sensor profile and realizes that Helen brushing motion pattern was significantly changed from last times being more jerky and irregular, force time course measured by the brush was equally irregular in time. The virtual caregiver asks Giraff to repeat this observation in the next days and this change persisted. After five days of monitoring a warning is sent to Helen caregivers.

Another important issue related to behavior evaluation is the proper concatenation of the different actions that constitute an everyday action. For instance, for preparing a coffee, we have to put coffee in the machine, put it on gas, pour coffee, take sugar, take milk, mix with spoon. Not the same order or set of actions is present. We can choose to put sugar first or after milk and/or coffee, according to the day preference. Proper mathematical models, based on Stochastic Finite State Machines[footnoteRef:5], that can provide the forecast of each next action according to the elder attitude will be developed and deployed. The model will be able to extracting high probability patterns of interaction with the environment and therefore compare the patient behavior with the expected one. For instance: an elder who uses to put sugar in the tea, starts avoiding completely taking sugar. In this case the action next to pour coffe will be take milk, that is different from usual. This can be a warning for the person that attends the elder. Such a model will be developed and tested. [5:  Cattinelli et al.] 

Gesture segmentation itself is a very active area of research in computer vision especially related to hand motion [footnoteRef:6]. We will go one step forward here, exploring the use of motion and pressure data from the hold object to help segmentation. Auto-calibration of sensorized objects, taking into account Giraff video captured will be developed. [6:  Scott A Green, Mark Billinghurst, Xiaoqi Chen, J Geoffrey Chase Human-robot collaboration: A literature review and augmented reality approach in design International Journal of of Advanced Robotic Systems (2008) Volume: 5, Issue: 1, Pages: 1-18; G. Guerra-Filho and Y. Aloimonos. Understanding visuomotor primitives for motion synthesis and analysis. Comp. Anim. Virtual Worlds, 17:207–217, 2006. P. Beaudoin, S. Coros, A. Anagnostopoulos, M. Vlachos, M. Hadjieleftheriou, E. J. Keogh, and P. S. Yu. Global distance-based segmentation of trajectories. In KDD, pages 34–43, 2006). A. Ghotkar, G.K. Kharate, Hand Segmentation Techniques to Hand Gesture Recognition for  Natural Human Computer Interaction  Int. Journal of Human Computer Interaction (IJHCI), Volume (3) : Issue (1) : 2012] 


To support early detection of degenerative deseases like Alzheimer or Fronto-Temporal Dementia (FTD), we will develop a system for the analysis of the profile of phone conversations, in terms of pitch, voice volume and pace and derive the emotional state of the elder and track it over time[footnoteRef:7] (Task 4.6). In addition, stress will be detected using the innovative DYPSA[footnoteRef:8] algorithm, developed by SG, in the form of vocal folds opening and closure rates. The algorithm is now an established approach published in the Matlab Voicebox[footnoteRef:9] toolbox. [7:  http://www.callcentrehelper.com/how-to-use-vocal-pitch-and-pace-on-the-phone-2644.htm]  [8:  P. A. Naylor, A. Kounoudes, J. Gudnason, and M. Brookes, “Estimation of Glottal Closure Instants in Voiced Speech using the DYPSA Algorithm,” IEEE Trans on Speech and Audio Processing, vol. 15, pp. 34–43, Jan. 2007]  [9:  http://www.mathworks.com/matlabcentral/linkexchange/links/797-voicebox-speech-processing-toolbox-for-matlab] 


[bookmark: _Toc383979963]Assistance
Daily assistance will be based on an automatic objects location service. Objects tags will be realized by using new miniaturized Bluetooth-4.0 (also called Bluetooth Low Energy – BLE) radio transmission. This can provide very low-power, with the ability to run for years on standard coin-cell batteries. Moreover, it constitutes a diffused transmission standard and a transmitted has very small dimensions, as small as a 50c Euros coin[footnoteRef:10], [footnoteRef:11], weighting a few grams, and it can be fitted or attached to the desired objects to track without changing the size the shape or the mass of the object.  [10:  http://pen.made-in-china.com/showroom/dragonxander]  [11:  http://www.indiegogo.com/projects/sticknfind-bluetooth-powered-ultra-small-location-stickers] 

When requested to search, Giraff will move autonomously following the radio signal[footnoteRef:12], until the object is at a very close range. The same functionalities will be provided through an app on smart phone. However, Giraff offers the possibility to locate an object also when the elder is outside his/her house or when he/she has not the phone with him/her or is looking for the phone itself. [12:  Junyi Zhou, Jing Shi. Performance evaluation of object localization based on active radio frequency identification technology. J. Computers in Industry archive. Vol. 60:9, 2009, pp 669-676.] 


Scenario
Jessica does not find her keys, call Giraffs and asks for the keys. Giraff starts moving a bit around to identify the direction of maximum signal power associated to the keys ID and starts moving to the right towards the sitting room; it then moves towards the dining room until it gets close to a drawer on the top of which sits the glasses. Giraff calls then the elder. Jessica was very happy to find again her glasses, without which everything would become difficult. 

Activity center
The activity center will be integral part of the environment assisting the elder. Eduction and activities are provided by Robohome2.0 heavily relying on gamification (WP4); this can be defined as the use of game thinking and game mechanics for a purpose other than entertainment[footnoteRef:13]. Gamification leverage people's natural desires for competition, achievement, status, self-expression, altruism, and closure to maximize their attention and motivation to learn[footnoteRef:14]. At the core of gamification implementation is the design of the gameplay such that the user feels rewarded when accomplishing a task of the game. A good game design, nice graphics, effective gameplay, clear feed-back and proper challenge level[footnoteRef:15] all contribute to enter the player in a state of flow[footnoteRef:16]. Flow theory is widely accepted as guiding principle by the game design community: it states that when the physical and cognitive skills of the user are matched by the level of challenge posed by the game, the user enters a state of complete focus and immersion in which it loses track of time; physical pain can also be reduced when flow state is reached[footnoteRef:17]. Gamification leverage also on the reward systems, for instance: points or coins gained or achievements and levels reached certified by virtual badges that are shown clearly as a feed-back of achievement on-line an adequate time. Most effective gamification is obtained when groups of players are supported to play in a cooperative or competitive mode[footnoteRef:18] embedding gaming inside a social dimension.  [13:  “From Game Design Elements to Gamefulness: Defining ‘Gamification’”, Sebastian Deterding et al., Proceedings of the 15th International Academic MindTrek Conference. 2011]  [14:   Zichermann, Gabe; Cunningham, Christopher (August 2011). "Introduction". Gamification by Design: Implementing Game Mechanics in Web and Mobile Apps (1st ed.). Sebastopol, California: O'Reilly Media. p. xiv. ISBN 1449315399.]  [15:  J. Schell, The Art of Game Design: Book of Lenses. Elsevier, (2008).]  [16:  Csikszentmihalyi M, ―Flow: The psychology of optimal experience,‖Harper Perennial, 1991.]  [17:  Kirk J, ―Burning man,‖ http://www.gq.com/news-politics/newsmakers/201202/burning-man-sam-brown-jay-kirk-gq-february-2012?currentPage=1, 2012]  [18:  Byron Reeves, J. Leighton Read (2009). Total Engagement: Using Games and Virtual Worlds to Change the Way People Work and Businesses Compete. Harvard Business Press. p. 177. ISBN 978-1-4221-4657-6.] 

All these elements will be effectively designed and implemented inside Robohome2.0 activity center. However, they are not sufficient to keep the user engaged for a long time as situations repeat after some times and therefore are not enough for long life gaming.

We will explore here how combining gamification with adequate statistical methods effectiveness, motivational and long lasting interaction can be obtained.

To this aim we will largely improve the Intelligent Game Engine fo Rehabiltiation (IGER)[footnoteRef:19] developed by UMIL for the Rewire project, to incorporate a hierarchial motivational layer that involves: gameplay and reward system (extrinsic motivation) and long life (automatic narration).  [19:  Patent + paper] 

To make exer-games compliant with elders, the details in the scene and their number should be adapted to the elder’s residual cognitive capabilities. A common effect of aging is decline of cognitive processing capability and, in particular, in spatial cognition[footnoteRef:20], [footnoteRef:21]. This is well known in neurology, where after stroke, only simple and clear stimuli are allowed, and video-games targeted to acute patients have a real simple and basic graphics[footnoteRef:22]. Therefore, finding the proper level of detail allows increasing the understanding of the scene and therefore motivation. To achieve this, we will explore inside Robohome2.0 the innovative use of a level of detail (LOD) in the game design. LOD is a technique well known in the graphics domain, to decrease the complexity of a 3D object representation at the point of need. We will explore both both in the detail of the elements in the scene and in their number: we will provide a high LOD version of a scene, with lots of details, enrichments and animated assets on one end, and a low LOD version, in which only essential elements will be present in the scene. Several intermediate versions will also be provided. Evaluation of the best resolution will be carried out throughout the project and an adequate measure of cognitive load will be defined to match the profiling of the patient. [20:  Ramscar, M., Hendrix, P., Shaoul, C., Milin, P. and Baayen, H. (2014), The Myth of Cognitive Decline: Non-Linear Dynamics of Lifelong Learning. Topics in Cognitive Science, 6: 5–42. doi: 10.1111/tops.12078]  [21:  S.Kim A.K. Dey Simulated Augmented Reality Windshield Display as a Cognitive Mapping Aid for Elder Driver Navigation, CHI2009]  [22:  Colombo et al.] 

The level of detail will be complemented by a controlled randomization of the scenarios and assets. As already explored by UMIL[footnoteRef:23], this makes the patient feeling confronted with an always new game, while the gameplay remains unchanged. We will also provide to the patient some customization capability of assets, like for instance the game avatr, that can be loaded at run-time according to patient idiosynchrasies, such that the elder himself can choose and shape the appearance of the games that guide his activities. This allows to incorporate a key element to increase intrinsic motivation[footnoteRef:24], [footnoteRef:25]. Lastly the pace of the game and the challenge degree will be adapted to the elder status automatically by analyzing in real-time the success rate to avoid that the game becomes either too easy or too difficult and the patient looses interest in it. Music and voice feed-back will be provided. [23:  Mainetti et al., ]  [24:  M. Zuckerman, J. Porac, D. Lathin, R. Smith, and E. L. Deci, BOn the importance of self-determination for intrinsically motivated behavior Personality Social Psychol. Bull., vol. 4, pp. 443–446, 1978.]  [25:  E. Deci and R. Ryan, Intrinsic Motivation and Self-Determination in Human Behavior. New York: Plenum, 1985, pp. 29, 318, 322.] 

The exergames represent only the first gamification aspect, however. We will also provide short-term extrinsic motivation under the form of feed-back from the Virtual Clinician Avatar that is constantly monitoring the patient, giving advice on the exercises and praising him/her when he/she performs correctly. Short-term extrinsic motivation is also empowered by additional gaming-like solutions: points and high-scores, colorful and meaningful feedbacks associated to high compliance and high knowledge degree about the therapy and the illness. This will be be largely enhanced by the social dimension of Robohome2.0 mediated by the Community of users. 
Long-term motivation represents a major issue when activity prolonged in time is required: games may get old soon and lose their appeal after a period of a few days of repetitive play, and the kind words may not be enough to keep the elder engaged for months. 
To this aim, we will develop automatic narration[footnoteRef:26] on a container choosen with the elders. The story will chain dynamically and automatically the different mini-games associated to the activities and it can possibly assume the form of a sport competition or a tale. In the latter case, we will fully explore the morphology analysis of fairy tales developed by the Russian school[footnoteRef:27] that has identified elements common to all fairy tales, like for instance the presence of an agonist and an antagonist, the fight, the elation and so forth. We will analyse the most interesting elements and we will extract few of them in order to be casted into a set of characters with a methodology based on ontology proposed by Peinado et al.[footnoteRef:28].  [26:  Togelius J, Whitehead J and Bidarra R (2011) Procedural content generation in games. IEEE Transactions on Computational Intelligence and AI in Games 3(3):169-171, doi: 10.1109/TCIAIG.2011.2166554.]  [27:  E. Propp, Morphology of the Folktale: Second Edition, Revised and Edited with Preface by Louis A. Wagner, Introduction by Alan Dundes, 1968, original version in Russian, 1928.]  [28:  F. Peinado, P. Gervás, and B. Díaz-Agudo. A description logic ontology for fairy tale generation. In Proceedings of the 4th International Conference on Language Resources and Evaluation: Workshop on Language Resources for Linguistic Creativity, pages 56–61, Lisbon, Portugal, May 2004.] 

Two different approaches will be explored to combine the different episodes. The first one is based on stochastic finite state machines[footnoteRef:29] that will allow creating stories with different sequences of episodes and scenes on the same plot. We will also go one step further and consider graphical models[footnoteRef:30], adding to the transition probability matrix, an a-priori distribution of the possibile choices that takes into account the idiosyncrasies of the elder. The second solution is based on reinforcement learning in which each next episode of the story will be chosen in real-time according to a given cost function computed on the fly[footnoteRef:31], [footnoteRef:32]. We will explore how to introduce coherence, consistency inside the cost function[footnoteRef:33]. Reinforcement will be provided by the elder him/herelf with a qualitative feed-back for instance in the form of a smiley.  [29:  Cattinelli et al., 2008.]  [30:  Bishop – graphical models]  [31:  Villacorta P, Quesada L and Pelta D. Automatic Design of Deterministic Sequences of Decisions for a Repeated Imitation Game with Action-State Dependency - Proc. CIG 2012.]  [32:  Alamia M, Borghese NA, (2010) Creating long gait animation sequences through Reinforcement Learning Frontiers in Artificial Intelligence and Applications; Volume 226, 2011; Neural Nets WIRN10 – Proc.20th Italian Workshop on Neural Nets, pp. 144 – 151.]  [33:  Riedl and Young, Narrative Planning: Balancing Plot and Character, Journal of Artificial Intelligence Research 39 (2010) 217-268.] 


Interfacing
As the robotic system in Robohome2.0 is going to be close partner to the elder, the need for a natural and effective communication is becoming a fundamental issue to support meaningful, fruitful long lasting interaction[footnoteRef:34]. This will me mediated by both the robot itself and the virtual caregiver with voice and graphical feed-back providing a very rich interfacing possibilities. We will fully exploited these potentialities inside Robohome2.0 (WP8) as follows: [34:  T. W. Bickmore and R. W. Picard, B Establishing and maintaining long-term human-computer relationships,[ ACM Trans. Comput.-Human Interaction, vol. 12, no. 2, pp. 293–327, Jun. 2005.] 

(i) Long-term interaction and acceptance: current HRI systems tend to be based on single-session interaction. In robot assistive scenarios, where the same user interacts with a robotic companion for multiple sessions, we will include a memory system that keeps track of the history of interaction and support subsequent tasks in a predictive way, in accordance with the predicted user’s behavior and expectations[footnoteRef:35]. Their effect will be thoroughly evaluated.  [35:  Belpaeme, T., Baxter, P., Read, R., Wood, R., Cuayáhuitl, H., Kiefer, B., Racioppa, S., Kruijff-Korbayová, I., Athanasopoulos, G., Enescu, V., Looije, R., Neerincx, M., Demiris, Y., Ros-Espinoza, R., Beck, A., Cañamero, L., Hiolle, A., Lewis, M., Baroni, I., Nalin, M., Cosi, P., Paci, G., Tesser, F., Sommavilla, G. & Humbert, R. (2012) Multimodal Child-Robot Interaction: Building Social Bonds. Journal of Human-Robot Interaction, 1(2), 33-53.] 

(ii) Readability: users should be able to read the robot’s “cognitive processes”. Humans are finely tuned to cues and signals communicating our actions and intentions in inter-human interaction, but these cues are generally lacking from robots and this hampers natural HRI[footnoteRef:36]. Robohome2.0 will study how the behaviour of the robot can be generated to provide feedback and signal intentions and goals, by adequately filtering the reasoning process implemented by the virtual caregiver. Moreover, we will be identify the “compliant paths” for the cared elder. Indeed movement itself is a powerful mean of communication for human-human interaction[footnoteRef:37] and it is being currently explored in robotics[footnoteRef:38]. Finding the mode of approaching by Giraff that is most acceptable to the elder would increase robot acceptance.  [36:  Takayama, L., Dooley, D. and Ju, W. (2011). Expressing thought: Improving robot readability with animation principles. Proceedings of the IEEE/ACM International Conference on Human-Robot Interaction.]  [37:  T. Ducourant, S. Vieilledent, Y. Kerlirzin, and A. Berthoz, “Timing and distance characteristics of interpersonal coordination during locomotion,” Neuroscience Letters, vol. 389, no. 1, pp. 6–11, November 2005.]  [38:  E. Sisbot, L. Marin-Urias, R. Alami, and T. Simeon, “A Human Aware Mobile Robot Motion Planner,” IEEE Transactions on Robotics, vol. 23, no. 5, pp. 874–883, Oct. 2007; D. J. Feil-Seifer and M. J. Matari´c, “People-Aware Navigation For Goal-Oriented Behavior Involving a Human Partner,” in Proceedings of the International Conference on Development and Learning, Frankfurt am Main, Germany, Aug. 2011.] 

(iii) Responsiveness: typical performance of a robot involves a considerable amount of processing (for example for automated speech recognition and natural language interaction), which inevitably leads to perceivable delays. As such during processing the robot seems to be inactive. Conversational fillers and back-channel feedback can be used to create the illusion of responsiveness, which is highly influential on acceptability. 
None of the above mentioned qualities can be considered in isolation: long-term interaction and acceptance, readability, responsiveness and matching of perceived and actual ability all impact on each other. As such it is impossible to develop one quality while neglecting the others. Our research and development on the HRI aspects will focus on incrementally improving these HRI qualities through implementing the latest insights in the field of HRI and field testing with naive users (Task 8.1).

[bookmark: _Toc383979966]Community of users
Robohome2.0 will take full advantage of the users community, offering the elders the possibility of comparing their status with other elders, in order to make it easy to find people with similar problems, helping preventing that they fall into isolation and into depression. Pattern matching technique applied on elders profile will allow to automatically suggest which groups an elder may find interesting to join, personalized news or other content, thus making the community proactive increasing their engagement in the social community. 
Through the community, elders will access thematic information on diseases, treatments, best practices, and lifestyle and so forth and new knowledge can be created through the interaction among users, increasing the trust in Robohome. To this aim, free and informed discussions between community members will be supported and a continuous osmosis with the most popular social networks[footnoteRef:39] will be supported. Through conversation in the community, socialization and externalization of knowledge[footnoteRef:40] will take place.  [39:  De Cindio, F. & Peraboni, C., Building digital participation hives: Toward a local public sphere. In M. Foth, L. Forlano, C. Satchell, & M. Gibbs (Eds.), From social butterfly to engaged citizen: Urban informatics, social media, ubiquitous computing, and mobile technology to support citizen engagement. Cambridge, MA: MIT Press, 2011]  [40:  Nonaka I., Takeuchi H., The Knowledge Creating Company, University Press, Oxford 1995. ] 

We will made available to clinicians a complete therapy management system, implementing a closed-loop workflow, through which they will be able to assess the elder status, review the results of the therapies and receive advice from the system based on the analysis of past results. Using the portal of knowledge they will have access also to statistics and other processed data regarding therapy outcomes, scientific articles and specialized information in general. Elders will have access also to all the data stored in the system about their diseases and therapy, in an understandable fashion, so that they are always aware of the evolution of their condition, shorting the distance between them and the clinicians. This will facilitate changing the role of patients in clinical decisions from mere passive actors to active ones, reducing the “culture mismatch” between them and the health professionals. 
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